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A TOUR OF RUSSIAN OIL FIELD TECHNCLOGY*
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ABSTRACT

As part of U.2.~U.5.5.R. efforts to define roten-
tial areas for cooperative projects in energy research
and development, oil experts from the U.S. and the
Soviet Union 2:changed visizs., An overview of some as-
pects of Sovict oil fleld techrology that was gained
from a tour of major administrative and technical in-
stitutes and three major oil centers ian Western Sibert
Baskiria, and Tataria ls preseated. This paper pre-
sents the nighlights of the tour, comments on Soviet
drilling technology, compares U.5. and Soviet drilling
equipment and practices, and recommends areas for co-
operative projects in oil technology.

INTRODUCTION

About two years ago exchange tours were arranged
by the Amer'can and 3oviet governments to attempt to
define potential areas of research and development in
o0il technolcgy which might be of mutual interest for
cooperative projects. This exchange of visits and dis-
cussions by oil 2xperts {romthe two countries was pa.t
of a larger effort under the 1974 U.S.-U.3.5.R. Enerzgy
Agreement, and was one element of many in our Nation's
contribution to '"détante." The Soviet membera of the
"Temporary Group of 0il EZxperts"” were hosted in their
vigit ¢to che U.3. by ERDA and several major oil com=
panies; the U.3. mempers were hosted on the visit to
the Soviet Union by the Ministry of the 01l Industry.
This organization directs all Soviet exploration, de-
velopment, production, and distribution efforts, al-
though production planning {3 centered in GOSPLAN.

We requested, and received, a tour which iucluded
a representative sample of Soviet petroleum engineering
colleges, centralized ("all union") research institutes
and facilities, administrative centers, regional R&D
centers, support institutes, older operating oil fields
and new fields under davelopment (in “estern Siberia),
operating drill rigs of varilous capabilities, separa-
tion plants, repair and aaintenance shops, and the
personnel involved in the Soviet oil "industrv'.

The tour and preparation of this paper were conducted
under the augpices of the U.S. ERDA.

References and illustrations at end of paper.

This paper presents the highlights of chat zour
and focuses especially on examples of Soviet drilliag
hardware and related technology. Such an e=phasis
serves to indicate fairly concretely the nature, sta-
tus, problems, and successes of the Soviet thrust ro
develop thelr vas:t energy resources. Cemands on the
Soviet's o1l production are rapidly increasing, es-
pecially from theilr expanding highway transportation
network®, commitments to Eastern Furope, and expansicn
of energy-intensive industries<s3. This pressure is
being felt in all elements of the Soviet 0il productiomn
activities, particularly drilling.

MOSCOW

After a one-~day stopover in Amsterdam to organize
and brief the U.S. group and especially to provide our
interpreter with the technical vocabulary and termi-
nology likely to be used, we arrived in Moscow and
immediately experienced the splendid hospitality and
very effective organizational capabilitities of the
Sovier 011 Miniscry. The members of the ''Temporary
Group of U.S5.S.R.-0.S. 011 Zxperts”" met to renew pre=
vious acquaintances made during the Soviers' wvisit to
the U.S., to learn of the organizaticn of tae Soviet'
01l Industry, and to review the itinerary for the
tour (Figure 1) of the Sovier Union's oil technolowy.

The adminis.rative and operational aspects of
exploration, development, production, and research and
development in the various Soviet oil fields are
apparently orzanized along similar lines. A simpli-
fied diagram of this set-up is illustrated in Figure
2. The tour was to cover three of the largest oil-
producing regions and the oil centers., towns and
fields in these districts as indicated in Table 1.
shown, there axists in each alement and level of the
organization a drilling office or department.

A3

Our day ia Moscow councluded with a visit to the
All-Union Scientific Research Institute for Drilling
Technology (VNLIIBT). This institute, called the
"Temple of Russian Drilling Technology," had recently
had its goals dramatically shifted from concentration
on regearch in advanced methods (some thirty projeccs),
to the objective of famprovinz currant Jdrilling equipmert

and practices. The afm {5 to produce more holes per
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riz. e <“ere tnld "nat -rimary emphasis was beinzg ]
direcred “cward optimizing 4r¢lling ydraullics and i
improving turbodrills. The turbhadrill and other Zowm
hole 20tor3 remain the <Zominant 4rilliag =method In

the 2.3.5.3., and <e iearned -hat thelr average <rill-
ing depth has been iacreasing; 1.2 ‘@ in 1965, .9 ka
ta 1970, and probably zreater tha~ 2.0 @ afcer 1375.
Thus, thera is a trend ta attempr <o raduce <dcwnhole
notor rom and increase torque :o extend it lifs and
reduce round trips. ~e were =ald that aboutr 50X of
all current cotpletions fnvolved cirect:ovnal drilling.

We learned that about 2GO protessionals are ao-
ploved at zhe VHNIIAT in Yoscow and aboutr 2,700 =0re
are assoclated with the lnstizutes in discricc oil
and gas centers Fleld test 4rililng research laboraJ
tori.s, wirth a dedicacted rilg, exist in eight of tae
district centers, which represent the zeology and
drilling conditions of the thirzv different oil-pro-
ducing regions of the Sovier Znion. These facilities
are used to solve snecifiic drilling problems, opti-
mize d4rilling stracegy, and cest modified or aew
equipment.

WESTERN STRERIA

We arrived in Tyumen, Vesters 3lberia, very
early on a cold, sleetv August noraing. Tyumen (Fiz-
ure 1), a city of perhaps 150,000 ropulation, i3 the
aajor cencer for the 2xtensive development and pro=-
ductlon of new all fields in Wesrern Siberia. Jver
fi{f-aen years ago, 43 the plans to develop the re-
glonal resources matured, Tyumen was astablished as
the adminlscracive supply, @aictenance, and technical
Yase camp for the operations.® A verv larze coal-
fired power plant was built there, supplied bv rail
from the nines in C:ntral 5ileria, east of che Gb
Rivers, as shown im Tigure 3. This power plant com-
pl2x then uxtended transmais.ion llines ifnto che Tyumen
district to provide power for drill rigs, water flood
pumpa. freizhz barge unloading cranes, clties, nain-
tenance yards, separacion piants, d4nd to support and
aoperate the othber equipment and accivitles required
for the development of a major otl-producing region;
an area equal to about that of the state of Alaska!l

The research and engineering zroups at the Tyumen
inscitutes briefed us on the exploration difficulties.
The climate of the region is noctoaricusly hoscile: an
Average of 200 diays a year below freezing and extended
neriods with the -amperature remaining below -409Z.
But the primary obstacle i3 that about 6C% of the are
of Western Siberia i3 a vast, verv Jeep gwamp, es- T
pecially those regions uear the Ob RUver where the
major oil pools have been found. It took abour [ive
years of research and development in the field to
pro7ide a poisible, but very expensive, solutiom for
01l field drnvelopment in this swamp. This solution
is illustrated Ln Filgure 4, which shows the road
congtruction practice. Firat, peat 3 heaped up from
the swvamp boctom along the road bed; logs are laid in
cordurov fagshion across tha peat; 3 sand layer is
trucked from the Obh River and ity tributaries, where
it is pumped up by barge dredges; Iinally, precast,
reinforced concrate glabs are laid to form the road-
way. The truck in Figure i 1is
surface 3lahs. A third treanch
accommodate oil production and
and utilities. Drill pads are
aanner (Figura 5).

may be constructed to
wacer floed pipelines,
also Huilt in this

hauling a load of thesd

After these thorough and fasciraciag btiefingsﬁ;;]
sraveled to the 21l zown of Nizhaevarzovsk (Figure 1) |
and :the %amoclor oll Zield. ‘liznmevarzovsk was in >3ld
hunting 7illage of 2 dozen ar s¢ loz huts In 1361l ac
the tize rhat zhe discovery well tapped the super |
giant cii field under Laxe Samarlor ("lead laca" {a
=he "hantv rorgue). We toured many 2% the supply
facilicies, concroil zenters, senaratiaon piants, iud
asuoping facilities {n the area. All struc-ures and
equipment were 3supported aver cthe 3gwamd: pcwer poles '
on driven concrece posts, tanks and apartdent Suild- !
ings on piles and special foundations. Nizhnevar:=ovsx
1s now a bustling, booming, rapidly zg-owirg -own of
pechaps 75,200; and ir never sleeps because tha oil
field development i3 being nushed at a rapid pace.

No highway or rallroad had reached the town at the
tize of our visiz. We arrived by jet at the large
airfield, where marny freighc hellconters were evident.
The runways were alio constructed In the peat-logs-
sand-slab fashion.

The major supply route of Weartern Sideria s zhe
River 0Ob, which can bYe used only during the suamer
aontha. The civer was coverad with anchored barge
loads of suppliaes: casinms;, concrete slabs, pre-fab
buildings, etc., awaiting unloading at zhe larze por~
facility at Nizhnevarrovsk. Thi3 barge trarffic :zames
from Novosibirsk nn the Trans-Stberian railroad, and
i3 fed from iadustrial -enters in the Ural and
European Rusaia regions and the Zasta:rn EZuropean
cayntries.

Of orimary !nterest {3 the Soviet drilliag equip-
aent and practice at Samotlor. 7Tiguresd 5 and 7 show
a VaS=42M drtll rizg in operation there and a sketch of
tha derrick with size and capacitv data. This Is the
g-andard coanfiguratcion far the development 2rilling
equipn.nr in cthe Western Siberia reglon. The Soviars
use turbodrills (Figure 3) and drilling %3 reported 2
be relacively trouble free, The reservoir ls ar a
depth of about 2.2 km (7000 fc). Directional drilling
L3 practiced for mosc wells, with as 2any as {or:y
wells drilled from one of the ‘expensive) loca%ions.
The rigs are mounted on several large pipes arnd
skidded laterally about 3o (10 fr) for =ach
new Well. The rigs are heavily winterized. T:e
drilling crews appeared to be somewhacr limitad ia =man-
power. The rigs were highly automaced. which we were
told was to compensata for the shorcage of traized
drillecrs and to aid operations during “ad wrather.
The equipment was in good condition and repair, with
the possibla exception of the rubber aud line wnich
wa were told was relatively new, but Lf 30, was OofF
low quality. A large stock of tri-come tooched and
carbide button bits was on the rigz floor, even thougzh
we had been told in Mogcow rhat onlwv two bits per
well were required in 3amotlor. The all-electri:
riz was notably quiet when in operation.

The ~rews and persoanel that we contacted ia
“estern Siberia were cuite young, dedicated, knowled-
zeable about, and proud of their contributions to the
U.5.5.R."'s sconomic an! energy fucturas. They iapreared
to have zood back-up bV the 01l MiInistrv it all
levals; and equipment, services, 2aincenance, and
naterials were in good supply.

During our visits i{n Western Siberia, ind 13 we
lefe MNizhnevartovsk for che airoort, we observed 4
number of very large gas flaras. Je were :3ld thac
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these were iue O a temporary 23s Dipeline problem: 1 stable, sel?f zonfileat, Righlv professicnal srgaci-

however, 7i3itor3 %o the ar2a Secore and since have zartion. It seexs that nost of ot 4 d s} !

reporred this extensive flaring, arnd it seems xTore ievelooment arojecss Ior the oil

likely that this 3as product:idn iwaizs completion of ire carried oyt here. we then ¢

zore 2as pipelipe tapacity and a natural zas Iired cown O0f Almetvevsk and sour2a th

oscwer onlant it Surgut - located west oI Nizhnevar- 0il field. This field is even » <4 '

tovsk, Tigure 3), and frequenzly discusied by the | 3Bashkiria, wi=h a producticn nis 9 ‘

Soviets”. | vears. For manv vears Tataria was the U I 203075 X
arzest producing region; onlv recenilv surpassed 27

SASEXIRIA AMD TATARIA Western Siberfa. The zour of the o1l Field Zollowen
the now familiar pattern ind indicated that th:

The Soviet oil-producing region to the west of i facilities ware «omewhat older, Hut perhapyg Tore suo- :
the 3outhern end of the Ural Mountains is racher ardi-| stanzial than the ones in Fu3nxiria. There was in Zo-
trarily divided into two administracive districts: 7igus element of 4 proud tradition (n being tne i
B8ashkiria and Tataria, arbitrarily divided because the] U.3.3.R.'s Larzeat sroduciag regiosn for so nanv vears,
0il formations are essentially the same and several ard this attitude was reflected in 1ll the staf? and

f1elds extend acrocs the boundarv (Fi
two districts.

gure 1) of the
(These two Soviet Republics are the

zodern extensiocns of the hanates of two of Shengis
“han's followers.) Both oil fields are relutively

9213 and in advanced stages of development.
Dur f£irststop was in the Bashkirian 2{l Center .

Ufa (refar to Table 1l). We were received werwv cor-
dialiv and 2iven a most thorough briefing and zour of
the administrative and scienti:iic institutes.
najor interest was their drilling research laboratory
(Figure 9), one of the eigzght descrided to us in Mos-
cow. This 3hows a VM-~4l derrick (we 1ill discuss
this type of drill rig later) permanent.y installed
over a laborasorv building. Large rock samples were
available, masses =0 provide weizht on test assed~
blies, a mud 3svstem, and recoriing equi,ment Tests
of turbodrills, bHits, downhole assemblies, etz., could
be perrformed. we were told that the laboratory was
aost useful as a means far solving drflling prchblems
encountered in the 2ashkirian and Tatarian fields.
~e also learaed that the 0il Ministry regional 3cien-
ific and research institutes served as teaching and
degree granting institutions, granting 4p to a level
roughly equivalent £o a U S. master's degree.

‘4’;

we then traveled by hizhway to western 3Jashxirla
to the oil town of Cbevabriskiy (fopulatiom of about
75,000) and the Tumazi oil field. The £ield has bSeen

aroducing since 1929, and currently production is
dropping. There are about 10,300 wells; about 2000

are used as water injection wells for line drive,
another aporoximatelv 2000 wells have downhole pumps,
and a3 majority of the proqucrion wells have pump :acks
installed. The tour included production czontrol and
aonitoring facilicies, punp stations, separacion
plants, and the original 4iscovery well, which was
preminently displaved with the old pipe dervick scill
{atace. We also visited well aumber 100, which

1944 discovered the deepur, vary produciive, Devounlan
sand formations. Most of the drilling In the subse-
quent thirty vears was accomplished with the pipe-
and~connection derrick (Fi{gure 3) fabricated on the
location, and left over the well during producticn.
This type of drill rig i3 3till apparently used Ior
auch of the Soviet's axplorarion drilling. Tumazi
No. 100 well had a suitable plaque to commemorate it3
feat and was equipped with a Lufkin pump lack.

Qur hosts Irom Tataria picked us up {n Oktvabris-
xiy;we crossed the Ik River Iato Tataria and drove to
their regional oil ind Zas center in the city of 3u-
zulma. We received the now very famillar briefings
and tour of the f{nstizutas., Tataria has an especiallw
well~equipped and well-staffed regearch and develop-
ment establishment. Indeed, {t had the character of

L

|
|
!

{

workers we met.

esting. In Almetyevsk we 1inspecred a turhodrill
repair and maintz2nance shan.
sumably provided in eash oil
The facil:

receiving

is

This capabilicy
town .0 the Joviet
in surdeor shigpin:
lirse

re-
Unian.
and

rey
P

isted or:

!

cons
area, 3 eanout and
thread 1 .the, 3 spare 2d4rcs raa,
al mac .ine. Complete
cludiag replacement oI
performed. Wa were aL

repair was between . o 3 units a day.
interest with respect to advances in drilling =
nology were the two racxs of aine-lcbbed, posit:
displacement (Moineau-zyoe) Jownl nud motors s
new COrors

Two drilling-related items were aspecialiv in:e:—}
|
|
|
i

repairs and rafu
tators and oot
that the @

ola

in zhe ghop. Fizure 10 shows o.ne rack of
and housings (stators); the cther rack conrained used

ccaponents, OCur hosts indicited taat these

meat Wotors were underzoing Zield tests and

exvecrad %o osut-perform turdedrilis, but few
wera forctheoming o our guestiouns.

Jevalop=-
ware
detai’ s

We also visited the site of the Jrilli
daep stratigraphic well A big ri 1 o
ure 11, with a normal denth capabi

(15,000 fz), was using alumizum Jdr
irg capacity to 7-1/2 k& (:a 000
some deta.ls orf the cig.
plece of the tour, and we were 1n:or*ed
ware to have a stratizrashic well drille
che maior oil and zas regicns of the Sovi
This pro'ecz i3 somewnat sinilar in of
sroposed U.5. Continental DJc’ll T
hosts indicated <hat 4 hole
bean completed in the daltic
deepened by a special 'g*an:” T
The rig ian Tataria wag at apour ard drili:
ahead {n the hard crvstalline sranite Sasement o
The tool rusher had 3 large stock of carbide buttor
bits on hand and indicated that drilliag was riather
glow and round trips frequent for veplacement of
drill bies.
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raturned £o Moscow with 1 brier
fdazan, cavital of the Tatar A35R. Yoon our return

to Moscow we wisitad six more of the Jil Minlstrv
instituteg, Two are of special i{nterest “or tais
over+iiw. The All-Unilon Sci:atific Redearch lastitcute
2f QL1 and Sas i{s apparentlv the top olanning and
evajuation stalf for the M1 Minister. Jata om all wros
iuccion are reporsaed dadllv oo this centar: we ad seen
telex machines {n the us Jil flald coatrol
rooms. orilliag data Yor all sperating rigs are also

e stopover

vacdlo
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=ransmizted ind recarird 1t the Instizute. I Rhas
jeveral large :cmputera and svnthesizes the dara n 4
narlonal basis, dawey predictizns, and serhapy szots
oroblem areas. It 1l3o jers individual Ileid araduc-
izn joals, oberates raser/nir Todeis, ind 2val-iates
drilliag and prnductzion strazegles.

The other "!(nscitute”, =he Zollege 3f Perroleum
and 348 Zngineeriny (che Subkin Inscizute), {5 zhe
1alor petroleun teaching »7d research arzanization In
e U.S,3.3., with abour 12,000 undergraduate studenci.
A3 a part nf the Tour oi the college we visited -he
Jepartment of Drilling Eaginewring and lnspecred rnd
<ere Sriefed on their =ud, roc~ mechanifcs, drill oic,
drilling mechanics, cementing. toring, hvdraulies,
and other driiling-related *eaching programs and
facllities. This is a ~wery prosperous college deparc-
ment, and has 34 {ts Tosr well-known graduate che
currens Minlscer of the 01l Industry, 7. D. Shashin.
The laboratnriea are verw well anquipned, and im the
lobhy of zhe !eoarTment !5 an 2peraciag-scale aodel of
3 VA3-«ZM :rill iz,

Miring the final zeeuving with zhe Soviet half of
Jur group Oof experts we agrazd on a list of {ive areas
which mizht e -otential 1raas for collaborative re-
jearch and develormenrt:

® Methods of incrz2asiaz pezrnleun racovery
(rerciary methods and others).

e Radiometrie and zeoachemlzal explordcice.

® Geomicrobiological methods o»f prcypecting
and pruduction stizulazicn.

e 3aslic properties of petroleun.

® Methods of extriac=ion 3f petraleum from Jde-
posits of heavv olls and bdizumiaous sgaady.

The final event of the tour was a pregsencacion by
the U.S. Chalraan, .J. Wade watkins, entitled "Overriew
of Petroleum Industrv of the Unlted States,” which was
atcended by the 911 Ministrzy Senior Scaff.

DISCUSSION

From obgervations on this trip, and review of
literature, it ieems clear that the Soviets' malor
energy resgources are still coal, nacuyr:l 3as, ind
hydroelectric; iad the countrv produces zosr or ir3
eleceric pover from these sources. Currencly the
J.5.5.R. 13 the world's largest producer of oil.
of this oil i3 3supplied to Zastern furope, and :he
Soviet Union receives foud, manusactured zoods, coals,
and machinerv ia return. It {3 also apparent chat :he
Soviets are making a very significant effort to expand
oll productinn on every front: exploration, drilling,
field development, and enhanced recovery (all new
fields are placed on water drive, and most older J{elds
have been modernized to this stage.)

the

Much

In drilling technologv, it was :lear that there
was an incensive push to incra=ase rig produccivity in
every way. Thelr increased deeper drilling demands
are inclining them toward rotary drilling. The need
for more and ilmproved drilling equipment was aevident
in all phases of oil field drilling drvelo:ment. They
are very aware of U.S. technolecgy and equipment and
have access to our journals and trade nagazines; the
drillers {n the field would certainly like %¢ et
their hands on U.S. quality and quantity dri..ing gouds
and services. Their drilling efforcs are accomplisied

in 31 racher zechodical, hizhiv nlanned and Ilnszitu-
=icna_lzed nanner, 21zs ind crews are assigned o a
Ileld or region isr 1 long period. The :rews live !
rither zgomIartaily ‘3w Sovier standarzs, in desigrnated:
aparT=ent Suild!2zs, ind cormute 5 tne neardy oil |
zown b7y "companv'" 3us ac shift zharge. The Zoviers !
appear o Sa doing levelopmen: work in 4iiamond :-ore |
5ir3s, cemeats, h2ard -ock but:zon 5its, zurkodrill !
nptimizacion, and rig autcmaction. <(ndicati.ng were :
shat the 3Sovier3 would iike zo 2¢ able to zag .3. .
drilling techkrology and 2quipment.
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6 - Photo of VAS=42 drill rig at Samoclor.

PREFABRICATED
(1114 £.2 N{TERS

CAPACITY 200 TCNS
31.3m

Mags 24 TOMS

fig. 7 ~ Diagram of VAS-42 darric and speciiications.

12. 3 - Samotlor, scack of turbodrills on location.




Fig. 9 - Derrick at drilling research
laporaccry, Ufa, 2asnkiria.

Fig. 10 - Nine-lobbea. vositive-
displacement development mud notors.

Tig. 11 - Big rig drilling stracizraphic
w“ell to 7-1/2 k& (" 24,000 fr).
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OAILLPIPE

“ig. 12 - Diagram of V253-300
derrick and specifications.
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